]·(dpdo)·2H 2 O (1) (dpdo = 4,4 -bipyridine-N,N -dioxide) has been synthesized and structurally characterized by IR spectroscopy, elemental analysis, and single-crystal X-ray analysis. The structure is based on two types of polymeric chains, the anionic one constructed by the coordination interaction between the [β -Mo 8 O 26 ] 4− cluster anions and [Na 2 ] 2+ units, and the cationic one formed through the coordination interaction of Cu(II) atoms and dpdo ligands. In addition, there are multiform hydrogen bonds and π· · ·π interactions in a three-dimensional supramolecular network.
Introduction
In polyoxometalate (POM) chemistry, much interest at present is focused on the design and synthesis of POM-based inorganic-organic hybrid compounds not only for their intriguing structure motifs, but also for their potential applications in the fields of catalysis, electrochemistry, magnetism, and functional materials [1 -8] . Octamolybdate [Mo 8 O 26 ] 4− , as an important category of polymolybdate clusters, constitutes a variety of inorganic-organic hybrid compounds due to its various isomeric forms α, β , γ, δ , ε, ζ , ξ , η [9] . Among them, [β -Mo 8 O 26 ] 4− is an outstanding inorganic building block owing to its accessibility and stability for constructing interesting POM-based inorganic-organic hybrid compounds by the introduction of N-containing ligands such as 1,3-bis(imidazol-l-yl-methyl)benzene [10] , benzimidazole [11] , 4,4 -bipyridine [12] , N-(2-(nicotinamido)ethyl)nicotinamide [13] , 1,4-bis(imidazole-1-ylmethyl)benzene [14] , or 1,4-bis(1,2,4-triazol-1-ylmethyl)-benzene [15, 16] .
4,4 -Bipyridine-N,N -dioxide (dpdo) is a neutral bridging ligand for the construction of inorganicorganic hybrid frameworks because of its small size that avoids crowding at the metal centers and encourages high connectivity. Some POM-based hybrid compounds have been reported by the incorporation of metal-dpdo systems and Keggin-type heteropolyanions such as [PW 12 
Experimental Section
General Materials: All chemicals were of reagent grade quality obtained from commercial sources and used without further purification. 4,4 -Bipyridine-N,N -dioxide (dpdo) was prepared according to the literature method [22] .
Instrumentation: Elemental analyses (C, H and N) were carried out on a Perkin-Elmer 240C analytical instrument. IR spectra were recorded on KBr pellets with a Nicolet 170 SXFT-IR spectrophotometer in the 4000−400 cm −1 region. 
Synthesis
0.0324 / 0.0800
0.0413 / 0.0853 Largest diff. peak / hole, eÅ −3
1.13 / −1.77 
X-Ray crystallographic study
A suitable crystal of size 0.12 × 0.15 × 0.20 mm 3 was chosen for the crystallographic study and mounted on a Bruker Smart APEX II CCD diffractometer. All diffraction measurements were performed at room temperature using graphite-monochromatized MoK α radiation (λ = 0.71073Å). The structure was solved by Direct Methods and refined on F 2 by using full-matrix least-squares methods with the program SHELXL/S-97 [23, 24] . All nonhydrogen atoms were refined anisotropically, and all hydrogen atoms were geometrically fixed to allow riding on the parent atoms to which they are attached. Atom O(6W) was refined with restraints for the anisotropic displacement parameters. Space group, lattice parameters and other relevant information are listed in Table 1 , and selected bond lengths and angles are given in Table 2. CCDC 938494 contains the supplementary crystallographic data. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc. cam.ac.uk/data request/cif.
Results and Discussion

IR spectrum
The IR spectrum of polymer 1 exhibits characteristic bands of [β -Mo 8 [25] . The bands at 1471, 1220 and 1181 cm −1 are assigned to ν(ring), ν(N−O) and δ (C−H) from dpdo, which agrees well with that of related compounds [26] . The band appearing at 3427 cm −1 which corresponds to the ν(OH) stretching frequency indicates the presence of water molecules. These results were finally confirmed by X-ray crystallography. 
Crystal and molecular structure
Single-crystal X-ray diffraction analysis has revealed that [Cu(dpdo) 2 (15) 0.85 1.85 2.700(7) 178 (16) 0.85 1.84 2.663(8) 164 (15) 0.85 1.88 2.695(9) 161 C(1)-H(1A)···O (1) 0.93 2.38 3.096(8) (12) 0.93 2.54 3.445(8) (10) 0.93 2.28 2.996 (8) 133 (6) 0.93 2.37 3.068(7) 132 (7) 0.93 2.50 3.250(8) 138 (Table 3) . These hydrogen bonding interactions also play an important role in stabilizing the polymeric structure.
The Cu atom is surrounded by six oxygen atoms from two dpdo ligands [O(14) (Fig. 3) . The oxygen atoms of the polyoxoanions feature multiple intermolecular C−H· · ·O hydrogen bonds. Accordingly, these abundant hydrogen bonds and π· · ·π interactions link adjacent chains and uncoordinated dpdo to form a 3D supramolecular structure.
Conclusions
In summary, we have presented a new example of a metal-dpdo POM compound, [Cu(dpdo) 2 
